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(54) MODIFIED PHOTOCATALYST AND PHOTOCATALYST COMPOSITION USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalytic material capable of forming a coating film or a 
formed body having excellent transparency, durability or the like under a mild condition and to provide a 
photocatalytic material capable of obtaining a functional composite body or a formed body having a 
surface exhibiting the controllability for wettability (hydrophilicity or hydrophobicity) and/or photocatalytic 
activity. 

SOLUTION: The photocatalyst is a modified photocatalyst treated to be modified with a specific SHH- 
containing compound. A photocatalyst composition is composed of the modified photocatalyst and a resin. 
The functional composite body or the formed body is formed using the photocatalyst composition. 
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< £ 4> 1 «©7cSR*^r-6««BMt«J <WAt*l#HBS6 
2-744 52 ^$g, #^2 - 1 725 35^ 
«. ft^?7- 24 3 29^«, «HT8-8 97 9 
9^0R. #ra^P8 - 8 9 8 0 0^$R. ^¥8 - 8 
9 8 0 4^R, «BHJ¥8 - 1 9 8 0 6 1 #^$8. 
¥9-2 4 84 65 ^fR. 1 0-996 94^ 

«H? 1 0 - 2 44 1 6 5^$R^#BS) 4^lf 

[0 02 0] Cti6©« (A) ©4>T'T i O, (Bt 

ffl-rs^i^ <a) iir, pj«* (mumoo- 

8 0 0 n m©jgg) ©MS-fiCJ: *) *tty«»§tSfeSV/XB 
*»W©*Jtt«iffl»i»»*>6»RR3ns«ftett 

[0021] ±i2p(!i^iL;§^*ft!l^«. pJt^r^fii 

x«#U9 2002-29750 ^i>$K. 2 0 0 2 - 
8 7 8 1 8 ^^R, 2002-1 5 4823 
fR. #IJ!I 200 1- 207082 4^R#Jffi) . 
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7' 7 X v^nil L/ fc «5 r*n^MS Ltc'O'f&Ctlc 
<£ o T » 6 ft £ »3RXI«S©BM b ^ jr. > ( fiBJ x « 2 
0 0 1 - 9 8 2 1 9 ) . 3 6Cctt*ttJ«tt^- 

0 2 -2 3 9 3 5 3-Sf&$R#fl§) . i?>^X^>T^3 
h-cmm (#M2 001-286755 #&$B# 

[0 0 2 2 ] Htc. ±»l,fc#Jtt« ( a ) tt. #a<C P 
t» Rh, Ru, Nb. Cu, Sn, Ni. Fefei'O 

(W*.«»H¥ 1 0-244 1 6 6-5f&$R#M) l/Cft 
ffltSCi^TtS. JbfMfettiflt ( a ) ©ttSKM 

( 1 iKIfc^HI) til ~ 1 0 wmr-*-2>Ci*5jf^t/< , 
±5jffiL<Bl~400nm. 3 6(t&?g U < « 1 ~ 
2 0 0 nm. 3 fctcjf £ L, < « 1 ~5 0 n mOffl&mifi 

[0 02 3 ] — WKfcfflfcli^** 6 a?&© 

T*Sffii|#14#^i»±. — 3— -3©— ;xtt^F-«:*r»tst 

«<r©«ffi*«S»«:»3R-r4©-C*f*0<«[ffl 

wimv/xktmm&m^tcwKft o . 01-701 

1%. »SL<(iO. l-5 0Ii%tM?hfc^O 

[0 02 4 ] *lfeWtCffifflS4l**««i L,T«. 

©*T?fc&lO ©»Jp^»W[*ft-f-a*s 2 0 0 nrnfelT© 
*»S»**SEtta©3fett«©*ffi»tt*ffi»«:f«Jffl , t?t S 
/cab«c»* IA>„ 1$(Ci»^^lil4T-a*s 1 0 0 n m« 

2W14«Cfl|tiA:fiaBI«rf#S Ci«« Sfc«>#?ir»CfiP* 
Ll»„ J: L< tt8 0 nmWT3 n m«±, g/=>(C 
b< « 5 0 n m«T3 n mJil±©3ttt«*sSTfflCca 

LA*. 

[0 02 5] &3Gf&MV)l'<tL-Cffiit?-$l'<DV}l>$:W 

*b?- * >*iTF*5fi?p^ n/tisrb^ *>tFP vons&gs 

Siti. #ffid»itiK:*a*8 0Mffi%?i)SJa±^ : S$nr 



(7) #532 00 3- 2 7 5 59 7 
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«3 . SSKKSr* 6 (&HB36 3- 1 72 2 1^ 
«. #P^¥7 - 8 1 «fM¥9 - 1 6 5 2 1 8 

#&*L ftmW- 1 1 -43 32 7 #&$P§0 . 09*. tf. 

®L 3?.(iT>- : &-T^©fPffl©TCC^$-a-7K^iil? 
10 fc, K-fb5 L ^>b Ka V^4UT«, ®E-fb?-^>fi^5r 

^^*©Tr*cf3«:»|JiS-&fc^ufcffl(,»»s. 3 

— b'mmt? * >'/JU t«FBB^ 1 0-67 5 1 6 

[0 0 2 6] ±a?L.fclg-fb^^>t Fn-/;W^f-7 

20 S - 0 2 J /EJBUt* (*) . ^p a D « TTO - 2 4 0 j 

ifBSHb* ^ > t K a VJWOSf&SHt 5 0 nm.%U 

B3 0MXWT0. lli%a±T*5„ COJr^Aj: 
t Ka'/Jl/©ttK (2 0*C) »ib$5B < ]ffi< . Wtti. 2 
OOOmPa-s-0. 5mPa-s ?iS©i5H/&^S 
0<. <tO}fSL<iJl OOOmPa • s~lmPa • 
s, J6(CjifSKtt5 0 0mPa • s~lmPa • s 

30 9 2 3 S^mm i . Nb. Ta. V*><E>ii§(£ft 

fc^^< <b fc i «©7c**wra»ttiwb»©yju (« 

H¥9- 2 5 1 2 3 #<i>$R. #^^F9 -6 7 1 2 4^ 
«. tt&l¥-9 - 2 2 7 1 2 2^$S. 4$P979 - 2 2 7 
1 2 3-Sf£r$g. '#53^ 10-259023 ^$B^) 
^. tt*tt*tt^*/ju©«jgj&S«:^>^rfeB!{b?-*> 

[0 0 2 7] $ etc. *i6wcwaccffiffi-c**?ita* 
j&sa©*«as^uferpjRsnn»4. («*.t*. bsw 
mi (») ^ r n t b - 2 o o j . mzivzuk (ft) 

40 liTTSSjf) 

fiiffig t F a v ;U % j}< 'J x ^ U > a -)\>m<D1m Z tBBB 
mbft&Z&lr ZitSW ©tB4!B2tBi© 
^HntC»3©tB^fi5tL. »l©ffl. ^2©tB. ^3© 

*tt*ffl«T*«?L/c») 1 0 - 1 67 7 2 7-^ 

-Y * >^Bn^S'Jr7Kcc^14©W^?t"J4'K:$>|JW-'ff 
50 $ 1+ r tSSfif (#Pf]Hg 5 8-2 9 8 6 3§ 



(8) 
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-A»*±fiHfeWllt KnvOHC*9JlIl/fc«. 7j<£ (« 
BE) 3Ka««c«fcr>TI»*-r**tt*«:J:»)»*ci3&»-c 

Sit. SSWW«:w«««*^«t*!liU. 
BMt 3 tifcBMb** >jNU*/V 

rUJR<>Siirt»4 (0»*.tflSi&* TTKS-25 1J / 

(HO > . cct, £Ktt(C*tttig«&&ftttK& 

fiLt. <toj!fSL<«8 o»fi%fet±s*^nri^c 

10 

[0 0 2 8 ] *HW©SC1t*«!«tt. ffij$Lfc#tt«* 

5$ ( i ) . sc ( 2 ) *>e»a«tifcd>tt < 1 1> 1 ««±© 
s i -HK^t*<b**i"CSttt»sw-*ct«:j:or»e 

H - (R 1 2 S i O) , -S i R 1 2 - H • • • (1) 

fttf 1 -3 Om<DTJ\s*)l>m. &tm%L5-2 0<Dis?n 
T)\,*)Um. EtRtt*/ctt«-iStt©«3R»*si-3 0ffl 
©7JU4-aTJU*^S. ££Si£fc2~3 0©TA<*-x;U 

7x-;H, vm$kl ~2 0©T;U3*^S. 7k B£ 20 
S. 4>L<«^ (3) -CftSfiiS/P+i'iSjfce.iHtftt 

fc i «jut±*»6ass*ar. 

- O - (R 3 Z SiO) t - S i R s s (3 ) 

1 ~3 0{l©TJU+;ua, ^5-2 0©^* 

^*»6atfhfcl«jU:*»6&3»*fW-. c 
{*S^r-*<5. O^c^lOOOT-*?.. ) 
a(iftT$,f). 0 ^ a ^ 1 0 0 0T-&5. ) 
H-(R 2 2 SiO) k -SiR 2 2 -Q---(2) 30 

R a tt*<»l!lsa[Uriatt«*/c»»«tt©«* 

1 — 3 0{@©TJU*JUS. m^IS5~2 0©->^d 
t;u*;us, ffl*RttSfctt#«tK©Sfc*»at 1-^301 
©•^u^ptju+^S. gj3gfc2~3 0<DT)l->r~)l 

^x-;US, &$£U -2 0©t;up**>S. 7KB$ 
S. 4> L < «SC ( 3 ) "C«Sn4a/o*S/S*>6jWi*a 
/c 1 l«±*6ttS«*«f. 

-O- (R 3 2 SiO) c - S i R 1 j (3) 

ttsisr*, 13 . o ^ c ^ 1 0 0 o r * &. ) 
[0 0 2 9] s:4>Qtt. x«ree <*> - (*) 

($>) mm£tc.i£ftmR(Dmf&®Ltf \ - 3 om<Dr>i 
4 jus. mmt£tc&ftmt<Dmm%w>\ -3 ofi©r 

< u 3g& ^ nr t, > & 1 » » « CT1-2007W so 
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a, Tkms. 7J/I. h». 
©J5jct>i±a. 

S7c. bttgifcT&O. 0^b^l 0 00-C$)S„ ) 
[ 0 0 3 0 ] iWHWCCfe^T. #fci$j?©±fE:K; ( 1 ) . 

sc ( 2 ) a> 6S«n7c^«c < i *> 1 miu±.<o si-hi 
*sft^a (B) (cj:&settAma. wttf. 7Ksav 

X«:W«£i§&S©??i±. **i»«^M¥aET«ctec»r. 56« 
m (A) <bI£S i -HSSW'fb^BJ (B) *»* L<« 
KSJrt (A) / (B) =1/9 9-99. 9/0. 1. 
<t 0 $ b < (A) / (B) = 1 0/9 0-9 9/1 
©fiJ-^T* 0 ~ 1 5 0 'Cicr m^TZ C t CCcfc <0 HSfc-c-# 

j; 0 > T i -OWm<D : ®3>tfl\ hJKCfc^^,3 
6 3 0~3 6 4 0 cm-'^tiROi^iOtWjn 

s. 

[0 0 3 1] cn6©C<h<t«5*#6W©^tt3t)!tj«W. 

[0 0 3 2] c cr±ie^ttMii^tf ^ts^. <^fflr# 

^. -f V7*P7N*y-;U. n--7*^y-;U. ;U. 
^ ^ y-;H?©TJUP-J^I. T-feh>. ^^JUx^^ 

tFC77>. in *■!/•> 3?© x — f-;bSH. ^^^;UT 

p*ji/a. J£fb^?-u>. Eg^s^b^^©7^py>^b^ 
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b © 2 « fc*±©ffi£13j#3S h ft * . 

C0 0 3 3] *fti8tc*i»r. 7ts*<s©±iesc ( i ) . 

S ; ( 2 ) *» 6ffl«ftfc4>ft < £ 4> 1 ffiJiLh© Si-Hl 
«W^t^«>«:<fc4^tt«ffitt. s i -HStca+rajB* 
*«^«« t or»< 4W#%MMIM:H£$ ftfcttffitc 
te^ro-ioo'CfiJstitiifcrts. c©*§ 

T«<«JK*3te««UcHjeu ±SZ5£ (1 ) . SC (2) 
*>6jg{fftfc4>fc< £ 4> 1 «fcl±©S i - H*^W<t£ 

©»©i?*±T«:±fB5£ ( 1 ) . St (2 ) a»6««ttfcd> 
a < £ fc l ««±©S i - HSSfftb^-CXMMteK 

tt < ^3K«^ia^#^7t®7utc «fc r %ft»KtcB£ s ft 
nifih±s&. ( i ) . as (2) ij>hm\*intc'j>u<. t b 

[003 4] ccr-s i -H*CCtf UJBbk*fitefctt*£ 

i/r«K*jjt£tt. s i -HSi^M^a®tci?a-r^ 

(&1t*Z>(Dt&&1,ZT i -OHS) -^^-jU 20 
a, 7 5^1. *^*'*^>JUS^©r£t47K*S. 2<E>fc: 

-TX-yA. Py^A, ^fy^A. ^■Xi'jA, 4 >) is 

jUK x^jl-, M«P©m»Siyf-t©{fc^#i3^tf6n 
[0 0 3 5 ] *»ia«c*5C»r. ±ffi5£ ( 1 ) t-SShS 

s i -Hm^mit&M^m&mzti-cttzg&Mm 
t im-t h mm £ e> a * maam^M m mzmmc 

±125^ ( 1 ) T-^ti^S i -HSM^^iLt 
CS, tfijxti 1 , 1. 3, 3-f h^^^yyci+t 
>, 1. 1. 3, 3. 5. 5 -^*-9-^9 L -»U h V isa* 40 

1, 1, 3, 3, 5, 5. 7, 1 
f-h5isa*?>&<D&W-iSjai-X5 0 0 0 0JiiT©H 
^m4 i, )i>^9-)li^a^-<typM^>. 1. 1, 3, 3 - -r 
h^x^jUisisadr-*)- >. l. i. 3, 3. 5, 5--. 
+1fi^;H- >; ->p + 1t->. l. l, 3. 3, 5. 5. 
7, 7 -tf* 5?x^-;U-f h 7^u+-y->lfO^^-t- 
IB 5 0 0 0 OWTCDH^iStflf yi?-^>o+^>g 

1, 1.3, 3 - h 7? .x-;u-^->a+t/->. 
1. 1. 3. 3, 5, 5 -^+-9-7 j.xjU h 'j->P + -!t 
>. 1. 1. 3. 3. 5, 5, 7. 7 *r-)l 50 
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t v visutt^mo&^xjfrFmb ooo o«toh 

fS#'Jy7xi;lyD+f>g^, 1, 3-i77x- 
JU- 1 , 3 -is* 3-jl-isisu$-9-y, l. 3, 5 - h 
IM^jU-I, 3, 5-h';7i^l/-h'J->C+-3- 
>. 1. 3, 5. 7 -r- h 7^ f-JU- 1 , 3. 5. 7- 

0 0 0 0MTOHJfci%#>)? x.-j\sj( l-fris a 

P> is* 3-)\,is=>ls, 3L?-)\,jt ^JU->7>. ^X^Jl/Jy 
7 >. 7 i-JM ^7Uiy7>> Sy 7 * xju;>-7>, 

- t - ^'9 L ;Uiy7> 1 n $ -risjlst ^JU-Jy^O, 

[0036] *»i8tcfflt^±es: ( i ) -csisft-ss 

1 -H»£Wb6«£l,Ttt. ^ftil^©^1±MSB$tcfc 

ttss i -H*©sj£it (jn^mm^m^) ©h$*^ 

6. 1 0 0 0 0 ttT. »* U < B2 0 0 

0 JWT. 5 K1J1 00 0 felT©H5ea# 'J y 

T^+;U->D + -v-> (3S: (9) ) W®(cl£ffir#.5. 
H- (R 7 2 SiO)„ - SiR 7 2 -H • • • (9) 
Cft*. R 7 »**ti-€-ti!feacciaiRtt*fctt^!!Stt©« 

I!J-C$>S. ) 

^wKJBc^r. ±iB5^ (2) •emztizmum 
n^m^mm <q> ^wtss i -HiMft^r-t 

(Q) »TS (10) tSStliitifeiCiWSl 

-Y- (Z) » •••(10) 

(SC4>. Ytt^fi 14-5 0. 0 0 0 ©Wffi© WMS 
Zt*±E»«BttM^« (*) ~ (tc) 
af*i6il«tT,Sil>3&< ti> l"5f*l W« 1-2 0 CD 
Jgtt-Cfti. ) 

[0 0 3 7] W*««l614«#ai*W» (Q) ilt. 
*;UrK*->;HS*-5t,»«-€-©Je*^t? 1 fffi©S. U >gi 
S£>&(,>tt^-©££^t? 1<1©S, ^^*yKi*5^ 

(2) *© (CO ] «Mrr*fc©&»lRTS<b. f#6n 
<Dtt£h. 

[ 0 0 3 8 ] $/c. WAtf«fi614^#S^W« (Q) £ 
t/T. »*t4Sr*-5gtSRS 1 -3 0©7J^D7^ 
;b«^^tf lffi©»*14S [SC (2) >f© (*> ] <&W 
■T 4 ^©^jMWTS £ . »€>*iSSHSfe*«i«ttafl5x* 
JU^-©^tC^3 1» 4>©£ «5 . **W©S!t5feye:ttMI 

^ s e«mi4**a* < & s « * 3 o . ^jsttcaj 

7Mlk©Kt,^^?r^€ > C£4>Dlf)e£a-5. $/c. 
ISfifefefeW-^S^Wffi (Q) ilt, xtf*->2£. 
P -Y . M Z T V 'J p A >\>M . ( ffltR ) iK^Tk^ffi . 
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f-S. ^3f--;u». x*7\U/gA>e>fc-£8f 

*»6a«<ifc^a< <t 4> 1 ocDSj^tts ess (2 > 43© 

(5) ] *^TSS*»KT*£#»W©W4#IJt» 

[ 0 0 3 9 ) cct, ±gesi&14Si i^>g| 

SSr^tf 1 i©SSO'/XB^ bS£aii> 1 ffi©*£if 

-rs *>©*** l/c*^. *ftw<m.&ytf&mizisi&w 10 

««C«ftfctt«£^fiSTS©K:Wffltt th'f '/> (-b 5 

fc. «i««fi6ttf=t#as«* (Q) at, wttm 

*©#©JJM«c .tor «MMBSttt>%«EIMIffi«A3!i 

[0 04 0 ] CCT. ^TfeiiSaiH. iMTBSiSStf 

j-f n 5>7 - >JRfMR. V $ P ~> 7 - ( #JSIt& 

F2£©:£J5$§f* (00^.^18^ 1 -2 20 3 30 
8 0#£$8^#t*aiBB£Sl¥5 - 5 0 4 0 2 3-if£3B5¥ 

[0 04 1] Cft6©ii.®fe5R©«4 J -C> 4 0 0 n m£Lk 
©8?fi«J*-nRiR£|#5, *>-3fi{g£$)ijt©x*jU*'- 

c>. c©«t s &*«&*©#««. • njta • kwr 

{CcfcSK-fb«7cmfil[©S'JSC{RJx.(iT.Tani 1 Photopr. Sc 
i. Enq., 14, 72 (1970); R.W.Berriman et al . , ibi 40 
d., 17. 235 (1973); P.B. Oilman Jr., ibid., 18, 475 
(1974)?? # M). *H=-«t»8:*ffi t »tl * ;W mHL<0 

(ffiJABT.Taniet al . , Photoqr. Sci . Enq., 11, 1 
29 (1967); D.M.Sturmer et al . , ibid., 17. 146 (197 
3);ibid., 18 , 49 (1974); R.G.Selby et al . , J. Opt. 
Soc. Am. ,33. 1 (1970)t£#J1S), WlC K#MMt L9t% 
J&SSfesRic «fc r^^L//cCratzelS2SS\;^:l^fSitk©3t 
Ji.§fl1«: <fc *«g«;b©W&-$>$««3SK: <fc o r Her sci 

[0 04 2] ±82©*3f8J£ WD" 5 *MSfeJR©ffl ior 50 
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B. 9-7x-;U^-9->f->#*S?:WT-Sfb^. 2. 

Rtttt. ^7 ^ >j ws c i #-c* 

s. ±sa©»ffife*tc*3iEr*^36*tjBai**r4s i 

±fB©SJ£14S£*-rSS i -HiftWt^ft 
i. C©SJ6tt*iSJ»14*flr-5*(»J»aiR«rRjC3tt 
SCiCCJc-aTfSSCtJ&J-C**. ±8S«t6tt#^«d 
WS (Q) B, Jb»Ufcfe©*6il>«c<£4>l«J!aJb* 

(2) d3© ((,>) ] ifl6©«tett#^-* [SC (2) 
<*) . (5) . (x.) ] *flM§Lfc»tt. 
«tt#^»*^r*SEt4*««t FnvOi/©38E14*s|| 

(2) "TSl3iiS««t14«-^SSW* (Q) ^*t5S 

(a ) ±3>L/cSC ( 1 ) X-mZtiZS i -Hl^Wt^ 
[SC (2) (*) ~ (A) ] £ 

*r s^3S -^5R^fiS?afe^b^^j* t f p -> ;WbS 

[0 0 4 3] (b) ±aSL/cSC ( 1 ) Tt^hSS i - 
HS^W^b^Ji, SlSttS [3C (2) 4>© (5) ] £ 
S^^-^SR^Smf^-fb^^ t Ka-> 'J ;KbJS 
^^-y-rSKttS^rWTSS i - H«^Wfb^il?rf#/c 

* JSCS $ i± S 7ETS*5* l-f h ti Z> . 

*r. «ittfi4s^^tss i -HS^wfb^ [sc 

(2) ] OT, ±3iU/c (a) ©^"ffi [fel 

T (a) Cc-3«,»r«WT*. 
(a ) -*"S(C*5l>r. ±iesc ( 1 ) TiJtiSS i - 

tttK©K3Rtt#> 1~3 0fl©T^^S. ee^5-2 
0©->i'Ci7^^1'l. 4>L< BSJft3tirc^l»*^ 
t>B^?S 1 ~2 OOTJl'+AlXIJ^Sa 1-20© 

»6 ~ 2 0 ©T y -;US*>6a«hfci»*14SSri»A"r 

7'afl/>, 1 -77->, 1 -•^-^-fe>. 1 -tff- 
>, A V 7'-f>. 2 1 -7'r>, 2-^-*-fe 

>. ->>7 □'s^--te>. 5 - y;l/7K;U-*>>©iP* jf- U7 -/ 
>?fl. ilT'J^ 7 - Pf^>B5T , ;jL'. 2-i^JU-^ 

*-f->f$7 uju. S.i.#iST >;;u^©t ';;Ui^r-ju 

n -^+^-iUx-f-jU. 7' l );u^-i'P-^+^'jux 
— T-fb. 7 "J JU- 2 -x9 l jU'n+->;1/X — T 'J ;U 
7 x xjux-T-n^or i;;ux-7"ju^H. (^^) 7^ 

'J^Bt^^JU. 7'i7 ';jb@§X5r-jU, (^£)7 

') Jl-n* 7" , ( • y £ ) r £ 'J Mlt - 2 - x ?- jU-v ^ 
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s»y;u«:7*x;ns© (sn) 7fi;*»i^fj* 
H®tx;u, 7'ab't>Sfi;k iS$fcrx;k xfr 

;k ^Jbt'-Jl/i-'rJk v:7>.>l>tfx jux-f- 
Jk ^9 a^^ri/jl t'x;ux — t'x;ux-f;b 
SHI, xfu>. *) r*'J ax h y;k i7Ph>K 

x * t^his^©^* - mm^mm^t-^mmmi h 

r VJUx^f-^j, 7 >;;Ux— f-;l/S* s SlC14 
©ST-JtfS la*, 

[0 04 4] ±ib^ ( i ) -casti* S i - HS^Hb 

-Slb-imt btit ^x-tfse (11) TmztiZ^-y 
)VjrU7)\'*){>m&n-?Z>*l'y a >3S, T'J^x-r 
T'JJl'XXfJUi, h'x;Ux-7-jU^I, (^£) 

- (CF Z ) t CF 3 (11) *20 



(11) nm 2 0 0 3 - 2 7 5 5 9 7 
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(iS*. g(J0-2 9©S|!!^ ) 

±123$ ( i ) risnjs i -HS^^b-^wt 11*14 

«c < t h 1 o©a*i*s* & * u ^ -f >na. r ^ 

[0045] ±K«*i^£WT*iWft-«^fi«»s 
#fb^»©»*ot»AflEWitu-c. mase (i2)r 

wrsryji/x— f-jusc ( 1 3) -casn-stfytf+S' 

[0 046] 
Ub5] 



OCH 2 OCH 2 CH=CH 2 
0CH 2 dH0(CH 2 CH 2 0)nS0 3 B 



a 2) 



(0 04 7 ) (5C*, n«l~l 0 0 ©Sg$t£S|-f . R 

8 «. ifi«(t«*fctt»«a*©««»*»i~3 0ffl©r^ 

- -5 A X tiTf BSJr « S *l * «» T > * x a S: SIT . 



* (R e . R' 0 . R' 1 tt. -€-*l**l«EfcLT. *3RM 
C»*iS«tt*fctt#iRtt©iS«» l-2 0O7JmS 

^it. ) ) 



HNR 8 R ' 0 R 1 1 

CH 2 =CHCH 
<3J*. mttl-1 0 0 0©Ig^tt. R' Mi, 7k 

*^a:i>ttiafi(itt*)ttt«>iKtt©^*»*t i ~ 3 o m 
<D7)o*jimzm-?. ) 

[0 048 ] ±iaa; ( 1 ) rs^ti&s i -H* 

{ t£tt(c£J£1&S& W AT S ©tcffl t, > 4 - 
^fifnte-^-ft^iortt. x4<+'>a. (y*)r* 

jus. b F7i?>«i, -fvi/7*-n. -fvft^ 

x.7.T>\>mfrhti&mfrh&\tt\tc'ptji < i 1 1 @©s 

;l<xx-f.>HH. t'xjUx-T-;UiJ. fx^xxxJUSS. 
Of) 7i"JJHfi^f^, 

[0049] ±f£fxfc\ , m%^ir&m.m-m.^mm 

S^Ux-r^U. *) JUBS^''J->S/;1/, 
£) 7i"J JUgtET 'JJU, i?T 'J JUX--7VI/. i>7'j;U:7 
if) 7^ i ;jHb'xJk i7Cih>i5tbx 



*30 

O (CH 2 CH 2 O) . R« 2 (13) 

;k xfi/>yij3-^y (j<£) 7i"j;«x^f^ 

i7)(VU-fyi, 5 - 2. 
>^*.7k^. 5 -^*-fe>-2 7'JJU-(V>7 
— K T 'J Jk X?- jU^t^T 

UjUx-t-jU, T'JJl'T5>. 7')A-fV9 L ^^7*- 
h, T V JHz 5 *;U7<i? K, (^i!) 7i";«b F7 
i^K, 4-7'JWt->y^-2-«V-], 3- 

40 [o 0 5 0 ] $/c. ±ib^. ( 1 ) r-s^n-ss i -HS 

Wrs^U7^>^R, 7'j;n-f;i'S, 7'jiH^f 
t-x^x-xJUSfl. fx;ux^f ;U$S, (>50 

s„ chew, mtiHu^u/cSEDtitis^w-r-s^- 
5. 

so [ 0 0 5 1 ] M x H. £j£fcfe3S - m^T-m 



(12) 
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Wfe-Si t ^©KlfcttSflJ X 4< dr : 



ft. -fV>T*-h*. -fy?*i'7*-H. 

f-S. i^^JUa. irhS. (^$)T^';n 

tB^^I, U£) 7*'Ja-OU«*Pf>fc*gf*> 

b. x#*->i, B»wi7ki». -rv^r^-h 10 
t\»u». (y*o 7£"; a -ouaa* 

[0 05 2 ] ±fBSl6ft««:Wr -5«*-K3R^IS«WS 

B. «*©Sl£:tt»©«»tCi6i;fcSJ6iafl[. KlfcflE 
7J. ^^©/xJ£^#*aiRUT^-C££. *©BS. 
*fc2l£iM8e*©3c3£14©i6a> 6 . KJfciflK £ L> T B 3 0 
0 *CfeiT**»* 0 < . 15 0 'OUT 0 -CJ£l±*J S 6 Kt? 20 
Ilk (a) -^StCfc^r. ±IB^-^5S^?P 
*§^b^»£±ffi3t ( 1 ) -cmStlZ S i - HS^jt 
-£ft© tFP-> ;MtJ5f£B. 5? £ U < B84**©??& 
T. :fi«iSa©??ffiT*-5i>«^flPGET«:*ti>ro~2 
o o°CT-^*-^^§sfa*s^b^ft (H) <ts: < i ) 
-cssti^s i -HS^Hb^rft (B' ) *. ftSJt 

(H) / (B' ) =0. 0 J:*)&f2L<« 
<H) / <B' ) =0. 01-2. 3 6{C*?*l,<« 
(H) / (B - ) = 0. 0 1 ~1 "CigMSl+SCitcJ: 
«3tf 5 c £ifi-e*z>. com. »t Kns/yjuftJSiSK: 30 
i-SSfS^fiSftB. -BEO/cSS (1) rssnssi- 
H*£*rft£4&£5£ (2) tg^h^S i -HS£*Hb 

ftB. *©***tt«fl!^tttcffl«,»'r<>^i>o. #stffi 
MLT:3fctti«©^l4tt:ffl(,»rt>l*(,\, 
[0 0 5 3] b FD-> 'J JMtK(D©tt!j«i Itli. 

mmm. -rts:t>i5)i>?--VA. p^a, ^?^a, 
^;^a, -yd^a. e^©<b^ft*sai/t:i,^ * 

H- (R ! 2 S i O) b - 
R 2 SC^bBSC (2) -CS»UfciI*)-C*9. 40 
Q" B. i^'+->a. T i"J a A >im> sttTfVuJ 

kF7^>«, -Cv->T*-hS. -YV^tf->7*- 
HS. 7;yi, *StK*7-#*- hg. -7tf- 

-^©jsreftts^wr^ i ffi©»&&-r. > 

[0 05 7] g/c. ±Sfi(b) -7J&(Udt,>T. 
S£*n>"-5>S i -HK^fUb^rftpS (14) JiKfctt 
^Wt-smfifett^g^W^b^ftiL-CB. f&RB. ffc 
JStEttaS # x # + . ( ggft ) H$».7kft . << V >>7' * 50 
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#Ka£©<te&£><5^2A©*t£tt#i?arc* 
S. e#©^-£ft£ UTB. WxBl^b^^ (II). 
Thvtaa&sm (II). tg^te^ (IV). -v* 
i7-£pn&£@g (IV). -»*iJ-*nnS£ (IV) 7 
a. "s^-t^nas^ (IV) * u >}a. 7kg? 
{bS£ (II). -»fbei& (iv). ^nn-y<> 
i7a-N.>^i^i^jl/-e^ ( I I), fi^-t-.iUv'P 

fflfS 3 4> <Oifimi h n S . A'r^') A ©{ b-^ft 
t bTB. miSSifc'^y'yA (II). Htfl>7 
7>;>' 7 y^ (II) IST^^-^A. ESfb7<5 
^^A ( I I ) 6*1-5. 
[0054] S/c, kFay'J ^MtJSf&tcttffl-C* *W 
«»»4brB. Wx.«F^x>-t>+->U>^(D7tfK 

IBI»«i«^t**ffl. SlPKx^;!/. |«n-^A«©i 
XT-JUS. T-teh>. ^ 5=-;UJ.^Jl/-Jr h>. ^^Jl/^y 
7?)Utr Y^m<D^r H fF7tF07 7 >, 
*f->^©x-T-^ffi. yyfJl/7-feh7 5 K. i^^?- 
;U*;bAT 5 K^©T 5 FSI. ^DDt^A. iS.it 9- 
U>. Q^b^^©7>pyWb^ftS. 
*+^F. x h D^>-i2>^cn6©2«J£t±©^ 
ft*«£tf 6*15. 

[0 0 5 5 ] ^CC. ««61±##S«:Wr4 S i - H»t 

mtt^wzmzjomtLx, ±mutc <b> ©^« 

T (b) -Tj^] CCOt»T|»Bj-r4. 
-Kf^«^t^tbt«. (a) -xmcis^ 

(l)t«^5Si -H*S*r<tett£&KJ£14** 
W-r*KJR-K3R^fiifiItt^t^fe4©t FD'> U;Mb 
SJSB. ( a ) - 7? ffita^fc tFnv ;HbSlS£ 0 
D^frTHiS-r 4 C £ *J-C * 6 . 

[0 05 6 ] ( b ) -73ffiCC<tS£. JbtBt KDt/'J;l/ 
-fbSlC'Jc J; oTTIESC (1 4) T^Sft^TOfflJiS*?!' 

f#5C£A5r-^5. 

• S i R 2 2 ~ Q' •••(14) 

ixf;H, y h». (^ 5?) 7?yD^n©ii^ 

B. TS^aE. *Jl/^ + ->;L-ffi. 7KBtS. t F7i/>i 
a. (^i)7i"Jo^ 7US^ h &&8f*>6at*tifc4> 
A«c< £^ 1 o©tfi6S4«-rs*fi6tt«#«SW^t-&«j 
r-*0. MtcRjgiDt-feS^r 5 /I, *;l/^ + ->;U». 
7KS5S. t F'7 ^>.«®. * ) r * 'J P -f JUS©ti 
□!J, x^ + ~>». (BStt) BSAKTkft. -fv«>7*-F 

s . -r v -7- ^- ■> 7- * - 1- m . iwtt tj - - h at . 17, 
t hat-. <^*) 7?';p-^ juas^ 6^ -sij?^ 

61«hfc^< £ & 1 o©-@fil2a£^iftir5fiSifigtt«# 
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stf€>n4. ccr, mtm^m-^m * 

(Q) 4l3H*r*4. 

[0 05 8] ±g25£ (14) T*SlT,4SJ£;tt»*Wr 
*S i -H»£«fb£&4*ftCCEl£te**rr3*Mfett 
tt-5*^W-f b^BJ i ©Sl&tt . •& * ©KI&14S©«JH«: 

TjUtTfeS. *©BR. S i -H*©$^1£©*>6. 
JSfSfflK £LtiJ3 0 0 •C«T**»* L- < . 1 5 0 'Oil 
T0*C£l±*s3 5>«:»*OC». #«W©gei4#tt io 

teems Li>mmt, ^yzm*<o-xBL*t.-%$L* 

©»¥$#t*3KM#jfiF* L < tt 8 0 0 n mtTF. «fc *3 
jit*L<ii2 0 0nm«T, 5 6>{C# * 1/ < tt 1 0 0 n 
mfclTT**. ijfc. vOU©tK8rc&£C4#$?£L 
t>. 4£(e8fc¥*3#?ft*i^a# 1 0 0 n mJWTO^tt^M 

«r v ju» . z> «tre ( e ) t a* e. & s %mmiSM 

14#tt«vOi/W:. ±iESC ( 1 ) . 5£ (2) fri=>Stf*i7c 20 

ii>& < <t 4> 1 «ti±© s i - H*$w{t^jrgEtt«ka 

[0 05 9] ##^©^3feH^«:»S©«m>*_LfB 
35(1). (2)-CS3niSi-HISfl{t#»Btt 
T©1t8t£WT-S. 

1) 1 fr^-ipic S i - HS£ 1 o. 2 o/cW* 

rs. 

2 ) a»D7K^ft?t4<75S ( r ;u 3 ^S. ^ a y > 
<bi"JJU*£) 30 

3 ) mmmzmmj: < ximicmxTzmtmtt-ci> 
4. 

[006 01 S^(i, C©«&«a6&*rf -5. Si-Hl 
^il^v^msM StiT^S £tfe#M» tt&ri8geJ£ 

tt«:«*i.&4 4fc«:. i^imtvm? stilts tfrbtt 

R t X„ S i O ( 4 - t -u) / 2 
(SCf . R 1 - 3 0 -C* ffi©*r«S© 1 II 40 [00 64 1 

-2 0©7->o + yl. 7i^ + ->l, k^1~2 0 

ft < 4 *> — 5<DSC&t*.S^aT. 0 £ t < 4 . 0 £ u < 

4t$>0, 0< (t + u) ^4T*5. ) 

±M& (15) r^3tl?>->Un>{t^4Lr(a. M 
xtixt ( 4 ) . (16). (17) (18) VBiZ 
>tt£<D4>& < 4 4> 1 «©«Hi«:ft«f 5/ 'J ni 
Xt^tt^r^Cf 4 C 4 * <b . 50 [0 0 6 5] 
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W*SB43t«SI (O (E) ©@Jgfltt«J±tt. 

*?*U<tt (C) / (E) =0. 1/99. 9-99/ 
1 . <fcDff£L<«: (C)/(E) =1/9 9-90/ 
1 0t*5. 

[00 6 1 ] *«i»©*«Si««i ! ft«C«ffl-C#*l»fli4 

Rtttt(,»*i. =«-f - -f >?7B4 t,-C©#tBSJfe*4©J&SS# 

re<£*4. *X6dttMnfett (i^y 3 Al, *14l»jni 
. &&*iJ^K«re&*4 . «P.^SI£ 

[0 06 2 ] ±IB-&JSMWIIWfe»tCffll,»*^RSffijni 

Ig. J/'j3>Mi, 7?JRttH8. TJl>* F«M». 75 

^r^+KHtre, e-ji/^re. ^jssnK'jxx-f jh» 
re, tt{b=rA3fi*^-tti6*fi^ &«i>»&fl:g«<c 

«fc0a^fbOfct©«r*lf*C4*s-r#4. C*l6©t§t 
re^*4©*-c, Tfc&iagct^ Lif^Wtt-c-* 5->'J3 

*«Bi©»ffl*©«fliife«3&w* Km^ns. 

[0 0 6 3] ±SB-> '^>«i OTB. m« 2^ 'J 

3->g}re^©^-f3Stttre. «a«tiss: (i 5) r 

S^5->^M1:^, (15) -c^jn^^ 

is V t>m ©JB^ift. 3 6{Ctt«BSC ( 1 5) T^ShS 
y'J^ >-fb^SO'/X« 'J * (ao-f »J * . 

ha-AFl"J**) 1-90 Sfi% ^rif t ^RO'/X« 

fta^«:j:o^wr^Jre (m«r*yjn«fli. x 

-5C4^-rtf S 0 



(15) 

l l 

-SI O — Si O- 

I I 

0 o 

1 I 

-Si O — Si O- 

R R 



(4) 
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*7mm ■ fflS^StL ;#e(cj;<3 5£R 3 S i xvm.zti 
5f3s5#± 3 £ t £ (t <fc 9 PST' # 5 „ C ©«(C LTf# 

e. n & > 5 s -<D%mmi$'®><D # >j x 9- u 

W*0<W 200-100. 
0 0 0. $ (MCiffS L/< 1*4 0 0-5 0. 0 0 0-C& 

[0 0 6 9 ] cn6©tf-c\ Jbfas; (is) -C/nsns 
s^'j awt^tbriiast (3) r*jns7^-« 
io l 0 tLh, »$K(J4 0 feUh^tr 4> 

teSe ( 1 5) T?5iS*i4J"j3Mt*«il/t, Ph- 
Sig^ (Ph : *R- S i (R : m. 

mm 1 -3 0 ©-«©*«*) ^«t«C»0 1 0*)1%M 

x i y => - > £ **|8©SC14*«*«*> tt & 

*S^i*iC>tfr-5P h - S i ^©fij^ifx.^tc^t,i 

- S i M^i*Cc^T-5 P h - S i tt^OSte** 2 0 * 
>\s%&L±. S6>tC»*U<t45 0*JU?«fei±. SfctCfiF 
5£S iX, r»§tt*4Wtfe^>«i^£8I^W«:»n* * 0 < « 1 0 0^» (TiB5K (5) ) 

R'.XrSiOl,-,-,!/! (5) 

(SC*, R 5 iJ^i-JH^l, Xtt. 7K^T-, ?K * (F) £TI2zS(6) fg3tl^7^+^iMi"i3 

MS. ~2 0©7JU 3 + ->I, -2 0 30 -> (G) t«r, »* 0< ttKJWt < F) / (G) = 5 

©7">P*->«. 7 5^~>1. £sfKSfcl-20©** /95~95/5. J:WSt<« (F) / (G) =3 

i^Al, ^ay>H^6^-5Sf«fc'3Stf4-l2)^J:< t 0/7 0-9 0/1 0tl^l/ctO?:fflUSt, 

4> 1 ■o<DJKJES1±»£5iU 0<p<4. 0<r<4. K W<DjHMmffi&®frhJ&l&ZftZ&m3i> 5£)Igt£. W 

VCX (p+r) <4-C&-5>. ) S. BUM*. iitffiSfett. ilfattfO.-S.rSnfct©.!: 

[0070] */c. ±ies: (15) t^ns->U3> tcsfc«>iff*Li>. 

R e . X S S i O, 4 - , - . , / e (6) 
(SCcp. R 6 ttfflfctt* fctt#&tK©£*& 1 - 3 0 © gfi/'J3- XDiZMmm^tmU Is . *^BJ©^)3* 

-2 0©T^=»+^s. mrnrn i -2 o©r~>a+-> 40 jL-rsfi*. iii4^^f(cf n/ct©i % sfcws 

£. 7^ + i/l, ptJR$: 1 -2 0©t+->Al. 

y >Ji§i-7-*> h fcSgfcfc «3 iltift < £ 1 o©JSl5 [0 0 7 2] 

ttSfcltU 0<q<4. 0<s<4. Ry'0< (q + - (R* i SiO) - < 7 ) 

s ) <4T*&. ) [0 0 7 3 ] 

[0 07 1] liiLfc^xiJUM-V'JP- Hb9] 

> (F) tcis^-rsr^*jui"j =Mb^ri» (G) to 
r. 5t(7) ra$n-2>^ey5j+^> ; ^Ji'^v^7>i}i 
fit (D) £j£ (8) -caan^-^^+v-^MU^vv-^^ 

4M2 (T) 5r*Mb (D) / (T) = 8 0/2 0-5/ 
9 5 ©$(& rWT S fli it© 4> © £ Jl ( J & £ . 7 JU+X-fi 50 
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- (R, SiO) - • • • ( 1 6) 

[0066] 
Utl) 

R 
I 

R Si O 

R •••(17) 

[0 06 7] 

Hb8] 




•••(18) 



[0 0 6 8 ] (SC*. R«^n^ni4fi:(cj^^i-3 
o©-Hi©wm«£«nr. ) 

X 3 (SCcfi. RttRJRJRi -3 0©— 1ffi©W£SS£3l 
T. Xtt. TkJRJSliF-. e**£U-2 0©TJU^ 

+ ~>S. ^itl~2 0©7i/P+->I. T5^+~> 

». S*Si-2 0©t*^i, 7^Dy>M■^ 1 ^6^^ 
R 2 SiX 2 t?asn*2Wfi6'>7>R*(*&'iy t /X« 




(15) 



[0074] R e ttfiflU**fcW:#Stf*©$SR 

|i[l-3 0©7Jl'+;H^t. ) 

*«a*nri»rfeac». #»gj©#*yi«JiJajjtc 

fl6ffl-C*S7 v**«flgiOr«. WittfPTF E-S>tf 
fi%©T * 'J ;u - 7 9 SRHtflB. x tf*~> - 7 mm. 

9u*>-7 yxmn+v n,*a*i,7 -i 

[0 07 5 ] Sfc. *«W«WeMd«fflBS«I«:tt. <£««: 

=i> hp-^j, m?a^j. pjaasij. j&mwj. bmr*i. 
fc-tfrge^-r* ci*5f?5. *R9i©&teXJ)MK-c& 

-HSSWt^l! [ W* 0 < tt5£ ( 1 > St>'/X«5£ 30 
(2) r-«^tt» (Q) tf£Mc&£ (*) TihZ>i><D) 
-c^^m^txtc^yenmtnm (e> i*6«ti# 

[0076] cctg a«*4f± i «. %%mm.fmn» h 
%MMfc&mpi&8»imr z wffi©tt« ( =mc «*/ 

teffitctttt (8*/tt*tt) ©a*«*n«. zcomctt 40 

[0 07 7 ]Wili. ±l2eB^M4tt©7tM^$H^^ 
£f# £>C i*snjtei«ci. C©BS. ££M*©§L ; t±7tM 

^Wffi ( ?£K ) lootcjFti, tuxoym i sann 
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*?£L/<«i 5 0«±. «fc9#*o< tt2 0 oj^±t-& 

IHBififc©ffla*iiKtt#* 0 < tt 5 0 UT. J; *) U 
<« 1 0£TF-C*&&Al». C©BR. Jtia&ffl&tCfcWS 
gO*3fett8t©«lStt. «»tc«-r-5ffi3&>6f6^©BtUffi 
eciai0>r>?fft«tcffi< ftoT&Aou $cc8£tttc& 
r*ffir©SCtt36ftWaiiMt*i(S<. ^©KfcHffifcfcW 
S9!143fetti««US*JW < . *©IB©IS<b6«^ilttr*o 

[0 0 7 8 ] **w©*i««tEfi»Bj*ae«js4tt-c** 

JS^. ^flm£J$«tcfcl>T£1£%ttftK (C) £«}flg 
( E > ©Hffc&ttEtbtt. (C)/(E)=0. 1/9 
9. 9-4 0/6 0. Zhiat (C) / (E) = 0. 1 
/9 9. 9-3 0/7 0iU9^tt*»S©Mi^ 

2 0-CCCteWS*©«*Ml3Wl 0' WT) *>3ttt«t£tt 

c©*fc#ii^^«#2i>tti,»&jfli«> 

S»B<*tt'< <f > i UT©«B8**©«ltt*»3iir -5 
fc«£>. 3*«-t>!6«ctt (WSfitt. Hffifftt) micmtitc 
&©i^-5>„ 

[0 0 7 9 ] *JBW©*««««JSJ^*>e>jeRR$tl*«aB 

tb h l >l4«*ttSO t /X«3t*MiiStt. 3 6 
»»ffi*»5!i-r*Ct*SnIffi-C**. BP*,. *|fe9i©«ij 
©«S«tc *J t, »T tt. ±C3£MdffiHJiBBl» 6 S ft Z> l& 

[0 080 ] *^{ctelir. ±E»tettffl-&»^fiHK 
(*©SW©W^1±[pI±«c«. -e-tHc^snstSJfli (E) 

«. tttflg (E) itT. ±3iU/c^14^Mj« (C) <t<3 

^ffix*ju^-*5iSt,i«}fli (E' ) i±ie^: (6) 

$tlZ>T)l*Jim^mi'V a-> (G) i^r. 5f$L,< 
«Kfitb CE' )/(G) =5/95-95/5. cfc 1 ) 
Sf$b<«(E' ) / (G) = 30/7 0-90/10 
fft^ l/fct©4ffll>4i. *%H©3fcM^fflfi£;ft#> <E> 

(E" ) i7A*AS*f!^!;3-i' (G) **ffl»BIL, 
fc/<-C>^-4'(c:^tt*ft4^ (a) jWMttO/cfltiSifc 
0 . SM©W«tt{c ftti/c fe© i «c 4 fc©»* U l^. 

[oo8i] ccv. mmx-^iv^—fym^^mm 

( E ' ) i7^*lMy'j3-> (G) ©*0#i$ 
ti. 3itftJBt?!trt»ffi*'Sf4 b< 1 nm 3 - 1 am 3 . 
J: 0 L < » 1 0 n m s - 0 . \ um 3 . £h lUtf t 
b< (i 1 0 nm 3 -0. 0 0 1 ym 3 ©^t5© 




(16) 
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4. *fc. £te#tt« (C) ifi. *Bx*;U^-©H50 

whs ( e ■ ) i fflatttfastc *sm;H§Wi/'j3 

-> (G) OfcttSSt*. Bf8.2ftZ>&m j Pf& 

B&cmmc «fc 0 ^ < £143feJJ*8E ( C ) 5Ci 

[0 0 8 2] 2js:^Bj6c4sC^5T^+JUS^W^l» 
(G) iffl^*-r4*ffix*^^-©i«t>»flS (E - ) 
iOTB. JhiLfc7i^JHtf->'J3-> (F) 
rt*. -t©#«*fiSTi'n+-y->S^ (-O-S i -) « 

CCj?$b(,>„ CORK. ±MZ7 x-frm-g^ is >)=i-> 
(F) SO'±fBT-'l'*^«^W^ , J=i-> (G) ©&* 

©. GPC-riS'jsi/fe^yx^u^jsas^^fJi 

»$L/<IJ1 0 0-1 0,0 00, <fc •? Jf * 0 < « 
50 0-6, 0 0 0. £<E>K:J?$U< «7 0 0~4, 0 

(008 3] **Mtc*j«,>r±Seit««a6HJSStt*»6«tt 
ttS^ Wft^flS^i Lt(J, mz-M*:tih<D 20 

>x?£. *d";->EPiwffi. * + 

c o o 8 4 ] */ c . w*«±iB*ttattffljsS!Bj®»as3&s^ 
u» hcDJs^ti. ffiui/fis^. nmm>, yuzmm 

-entc^sn £#&&£©/•<> ? xx*ji>=f 

-ct 0 feiS«,»x*;U=F-©# (R^fcM^Jtffl-tfiWB 

tIc ) * JIKWr * C i (c «t 0 at*t£ * * c > 

[0 0 8 5 ] COBR. &&W<Dft?m&f8.®)& ft 

j«©^Mlj««iatc«. 36ttaK«r*«W©SC ( 1 ) . SC 
( 2 ) frhmtfttc'pt£ < i t> i ®Jil±© S i - HS# 40 

©»«¥ffifflr^-7-»*s*i^jBs nfrt, »it^Bww¥ar s 

ffffl -c&i t $ ft tc < t >. s fc . x am* tc J: •? s^tMi 
««©^4^3{Ci?.(£-r.2). _hsas i -HS^ 

wft^ <5£ ( i ) &ayx(« ( 2 ) ) ?sEtt*Hi-r 

S C £ cc «t -otilSt S f t^Bl©Ji3Ria-¥-tCi(S^ 0 fc W 

*4©3lffittffl7Mt 3 tblC. 3 e>{C&fiJtl,fcS i 

- O H»l3I±©llJWc«g^)Slt.^j!fitfC 4tC<fc U^fttcX 50 
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®g©^IM^€f#5 C i^t't 4. 3 6&C. C© 

[0 08 6 ] *«W«c*»l»T. #««©'<> K+*t » X 

WT**£W:. s»»#*MRfe3l5©9MJ«1£ 
*£ttft) ©^iEiLTtt, *»*^Sf9«RW*T<Sf©— 
«affi^ER9STr»6ti4*©ffi. ^»f7-fF. *-fe 
*«R*I«©363WpJffl-c*4. 

lW»»»*©36JW«igtt*Wr **>©«. tn». 

©W«E*^fc^Sf©ffl»«:fleffl-riC 
[0 08 7 ] *»Wtc J: -a r»«S*i4±IHfi£^ftXtt 

•aA:«zKf*©t© (a*tt©«*14«. So'lMtbRttlS 

[0088] *&w<Dimt*xttmmim-&&wm&. 

fflp a D , AS. ft^gfe^S. dSKARS. SSEU. Pliiu> 

^iitflSli. -Siffl^ilfg. J££-tp?©3t^. it 
glcjSffl^©®^!!, #- KU-;U©^te 

mMiSfi©^gi5. memm^m. t-x-;u^^ 
&^©fc-en©&-5?sig, /ctx«ESiffl^>i*Wffl© 
[0 08 9] *mn<ommxtt®.m&mizi*<Dmmft 

57-. ?3tffiBfffl^. ®?4ffli^. ilSSia 

If) . U>X(BK^U>X. ^U>X. fflWm\s> 

x, ^<*fflu>x. «F?«fflu>x. $nffitt7SnKiB 

X. fft13J©&:tfv* (SSijiS. «t^«. OS 

flfi. ?»7k«S. S±Hi. o-^r>* -f©3"> K-7. jSHtife 
©3">F7, ^SiflS^) . mUKDWWjlJvX (Sllftm. 

IP, xy--t-t'jU. u-y'O x W©n"> K 5-, asmtus 
©n'> K5, ^WJ8^ ) . KISffl =f- ^ . s\ # - 7 ffl 



# 



(17) 
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■< T, 7tie^7 r -rT > :#;B5SvfSSsU T. 
MiS D D D©^ ^ ^> ^gp a ° D WgfeJ; Ol£§£. O Alggf 
fl*. MMftm. 3S». IfjgSPW. *»©* 

[0 09 0] ##HB«c «fcortt«3ftS±Eld9BfcXtt 
Kttt^t^ot, dtrniicj:*) 2 0 'ClcteWSTk 
£©S31*ftai6 0' «T<»*O<ttl0' WT) ttt 
•afc«*tt©t© <**te©«*14Ja. SCJf|*K*ttJK 

x. =f-^;u. s?^ t sit*. mm9\-$i, mwft 

«Jt8Wt. ^©JfHR&CX&K. ««^g^«5a D D© 
*t«, dig. 

r«©fflacc«ffl-rsci*i-C#S. 
[0 0 9 1 ] *#&Wc J: ft *±KfiJt»*Xtt 

t<Dim.ftifil 0- feLfc (»^U<«90- J£Lh> ttt 



10 



20 



30 
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♦ BWcttii-caMsftfcat*^) ». w»i£*>*tfjfttt© 

885. S 6{ctt#JKSW±sa5^©j£;ffl7iioi(fe-c* 

><-. w-t-, mt. ««i5i*. aws. ta^ast*. « 
$KDmiRim&. ««««*>««?d©*hi£. &su&m 
a. jrhbss. &%tt«. as. #mffl Q D o. ^Bfflmm 

[0092] *«w(c *ora«s*i*±iafi»K*x« 
fb) -r*3u**tt. hwmm&mm^vmmictt 

[0093] 

-rafc©n«ci,». HUM. #*WRcftt««*tc*ji,» 
•s^ijs^wft ( b«se m 70a^ 7 > 

UPA-9230) LTS.'J^L/t. 
[0 0 9 4] 2. 

5 ^ x-->a >^a-7 ^-^rffliir. 



LC- 3 A 



«£ffl$!2S> -gEHrJKv- (t) HLC-8 02 0 
■»7A:«V- (**) 

TSKgel G-1000 HXL 
TSKgel G-2000 HXL 
TSKgel G-4000 HXL 

• 7=- ^^11 : BftSi^ (1*) C R - 4 A 

• + + U : fh7bF077> 

[0 0 9 5] 3 . SStfHRRiR* ^ d» h 40 m ) ) -Ci«J5S L /cSin^S* 5 1 mW/ cm 1 i « 4 



jfi^- «8»»RX^ f h ;Utt. JASCO FT/IR-4 

1 o-cmMLtc. 

4 . 29 si &m$&&m<DiMm 

2 0 S i ^®m^nj|«. JNM-LA40 0 (B*^ 
5. 

^©IHjJStt. JlS-K5400CCi£D, ISIttliliE: 

momma, mmicmmmmi (f^> «*> mv 

V R - 2 (S^SIS : UD-36 (310-400 n 



50 



J: *> (cfEMgg Isle?' ^ v >? v ■< Y (12? -f f- v >? (W) 
m FL20S BLB) ©#£ 3 B VBffi&tfk. ±ME1S 

(0 0 9 6) 6 . mmmictt? ^comm 
tm<omm<<cu ■< * >7H<om^fkn. 2 0 *cr 1 ftmz 
sg l /c^ . jgMftst ( ma?m&^ (mm ca-x 
i 50) «fflt>r«ji*At8w>io/c. ^nstc^-r-5..*© 

7. a^ftJHJira©. i^ipHSBn©*Jgft4#i©iPJJ51 
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FL20S BLB) (Oft* 3 BH«S*&. ±856 © 
aaK^AHfefttt ( h > «*) £t UVR-2 ( u 

D - 3 6Sf*SP : i£g3 1 0-4 0 0 n mOjteKfct 
IS) ) ^ffl^TlSOfctW^' 1 mW/c m' i 

[0097] 8 . ±mytMWk<D, mmm^mmn 
mm 

mmm^m^t^t\-c 5 0 BRumta. ±b 6 ©^ 
ft(cr*©««ft*awso!t. &fcc©£*. t-7'=j> 10 

SSU V R - 2 £9^MttflEtt£;ill»?ffl£ L- 
JS ($7feg|3<b LT, ±IBU D- 3 6S9*6ffl5*«ffl> # 
0. 1-0. 3mW/cm 2 . i5)^^§tSit^ffl^r 
S'JS LfcnJttifei»K {S*Sf5i IT. h 7*a >«U D - 
4 0^S7tgp (&ft3 7 0~4 9 0nm©&iC*hS) % 
iffl}*S2~3mW/cm ! £&4J:5. 

[0 0 9 8 ] 9 . K»©aiiWRJ«t*«:«t4*«ttiS14© 

tc. tetecvtz. ±ieuvR- 2mm9\-u i &j%.n (s 

jfcSPiOT. ±IBUD-3 6MS7t3fl£®ffl) SrfflOT 

uitnnm&mifi lmw/cm'if^i^iiii 

fc. ^©f&. #«^©refflKJ:S^U>:^U-©#J!i? 
©SK (8feBISIiB©a&©SflE«:8rJ*. SUL-cffFffl) 
CCS-tJ#. *ft*«©r§tt?:OT©3ISPg-CfPifiUfc 0 

A: ^^-U>y;l/-©«a*sto-r*»CC3SS. 

x : ^5 : •u>7'J^-©^3•<s»^^^^i'iaiaJ^tl•r. 30 

[0 0 9 9 ] 10. K*4©*»#JBa*CC <fc 4*tt«t§14 
©i¥ffl 

l^*ffitC±e5©2rffitCT*»3fc«: 5 0 I^HfiRiHOA: 
fg. ^?-U>^"JU-©lMfi%7K?g?S ; &^flJL/. 3 
±IB 8 ©Officer**** 5 0 BSfflJBUWUfc. -£©&. 
:*ltt«©ff JBic «fc * y ? u >^-©»»©gJt ( «*4 

as©iife©fisccs-5*. §anffi) tc»rj*. # 

tt&©rSt4 trfclT© 3 BWCWfll Lit. 
O: ^9=-U>^;U-*^^c^)!?. 

A : ^U>-7JU-©»fe#to-raHC^&. 40 

1 1 . <£?Jlf;©WMtt (%ftfi!ft¥) 

- * - (X tfKDtS (<*)«. DPWL-5R) fettlfl 
UTIUIKgft (jffiJM : 6 0 "C4BSIBJ. DfM • ffl : 4 0'C 

4D#ia) ^Tofc. mm 1 o o o*Rfl&©8 o* -so 

WJtiR«-ct( 0 . c ©tt&jftRR&a: i o r »tB Ofc. 
1 2 . X^©ttS4tittt©fFfli 

SWtKfcW &XMAK©ffi»44ltift©ff SB«. SlStt©ltrrfiu© so 
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iB»W>T-*fPfiSU. TEMtfigf (05 (ft) H. HF2 
0 0 0) tCcfcOHJ6b/c„ 
[0100] 1 ] 

i/»;3>3fi«f« ( i ) ©^js. 

n/ci/^+-9">7 8 0 giC7i-JUh 'J^aD->7>2 
6 0g£?£}jQU/cf£. ^fiK-Cttl 0«flB««ilx^. c 
ft&C7k3 2 g<hi>^ + -^> 1 2 9 sr*» 6 fc 
SJ£««r 10-15 a C(C««ft«i6ft3 o^itrarF 
Lfcfk. 3 £>(C 1 0 - 1 5 *C-C*ij3 0$HK#U 
£f£**B 0*C«C#ffiS-&3B$rat»¥LA:. f#6ftfcjg 
lw&£2 5-3 0*CK:|:&S£-t±. 3 9 2 0 g©h;Ux> 

3 o r?ST lw*. waasfc** 6 o "etc* 

S3-^2B#ra**f Otc. 

[0101] HhtiltEJta&i 10-1 5'C«:|«ia$ 
■tf. ^jry-JH 9 2 g«r**j3 0##>WT8SJjnL-fc. * 
©ft 3 6 CC 2 5 - 3 0 "CtC T ft 2 HSM!JI»**Mt U . ft 
1>-CSI&**6 0XKJMSl*2ll#IWSH1 i Ofc. »6n 
fcSl£-» 6 6 0 -Cf )KEETKttK£»£-r * C i ic «fc 
*)mmW-^fHrM3 6 0 0©^ * 5/Ua 
>3itttJIi ( 1 ) <»6*ifcf y a >*«fls 

(1) KB. I RX^£ h-iWCfeW-S 7 #-#*&©{$*§ 
JlS6tcS*TS©»R (113 0c m-Sy 1 0 3 7 cm 

- 1 ) vwmstnt. ) 

$/c. 2 8 S i K««fti»©a!C£*S«J:0*iOfc±ia7 
x^Wttff'^y a-> (BP 1 - 1 ) ©SB, (P 
h), (OCH,),. uSiOi, !, -C*^/c„ 
(ccrPhB7*iA««it. ) 

[0102] [##^iJ2] 
i/ya>*»« (2) ©£fiS. 

aat^as. sjsi+*3 ct c/8B¥»k* w-r * sicscc a 

4t./c>^ y-;l/3 0 0 srfc^ju h y > h + >->7> 1 
36 g (i-=e;u). M^yfJ^j' h + ->~>-5> i 2 

0 g ( l *;u> fcftAllsfcffc. SStcr#tj l o^mat** 

b/c„ cnK7K?^Tr, 0. 0 5N©*ftll*iS«12. 
6g (0. 7*JU) i^^^-JU6 3 g*>6^CS®^?S 

T«. 3 6K10'COTt^2 0^, S»"C6^ffl-tn 

[0103] W t#e>*i/cSKSBE*»6 6 o'cvmK 

nctmifHifhct(cj:t)mat^^A3 6 o o 

©~> y a >XM«Jffi ( 2 ) II6Wc-> y 3 >JM» 

HI ( 2) ©|jfj»^ 25 S i ^S5»^n.g{cj: 0 ri»J^L/ci 
C5. Tfl|jfitD«it«:^-r^^-iUj&sit8S3n. -t© 
tt*ttT*jft: D*Mit= 1 : lT*^c *fc. 2 0 S 

1 ^!im^n6©i!!'JSE*SSJ: 0*©fc±se7^+;US#^ 
*/ y a- > ( B A - 1 ) ©JFJSj«fiSSCtt. ( C H 3 ) 

, . » (OCH 3 ) o . 2 7 S i O, . , 2 T'*o/c„ 
[0104] [##{?iJ3] 
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tc. -^^ + 1f>2 0 0 gi, 1. 1, 3. 
l-jliSz/a^y-y : L S - 7 0 4 0 . fgfiHb* 

lit (t*) «> 2 0 0 g^Ah. «ffT8 O'CtCffl&U 
jfc. ctitc. 5 -y;u*'ju*>- 2, 3 -i?t>)\s#>m 

a^(i Doo. 2 5m&%iy^^v->mmi o g£ 

3 0 Tgs»n 0 . 3 h fC 8 0 'CtC X 3 B#R3jgf#£^ 

w/c»iatcs-c^*p-r*citcj;f5. siSttSiLt: 10 

tf^lTK^WT&S i - HS^ff<b£«$tf 

[0105] ff 6n/c£j£14S£W-f &S i -H«^W 
-fb-^^^^if^jgO. 4 8 8 gtC. ^^H2DV;^8 
g ^fisJJD • M£ Ltc'&. 1 N7jc©<b^ HJ 9 A?Kig?g 8 
m 1 fcaSttrrSi:. 7kJg#;*;&5ffc£U -e-©#8l{i2 5 
•C(C*5^T68. Omltiofe. C©7KSI;tfX*bj£:B 
fr^mtbtc. SJf.14S*Wr-5 S i -HSSW-fb^S: 
gi!39©S i -Hatl(J5. 5 2 5mmo 

l/st'Ji-jfc. 20 

[0106] [##C*J4] 
«*14**Wr4S i -H«d?Mt^}©^JSS 

SSrWTSS i -H»dW<fc^BJ*$tf««l 25g4 
Atx, Cfttcl- yifjl/7S>3 gi7K0. 5 4g£8S 

an o . 10 °ctc r 3 mwmft&mi -s c £ tc <fc »j |j7Ktt 
Si Ur^;U^+->;ua^wr-5>S i -HIMfk^ 

[0107] [###J5] 30 

»*»«ai*wr4 s i - Hm-gmit-&&<D-&j$ 

tc, **ffJ3T?f»A:5l&lt»*Wr4S i -HB**fb 
^BJ?r^tf?g® 1 2 5 g^An. CtltC4 - 75 S~7J\> 
*Hz-f >1 . 1 g?r^5j-+-tf>7 5 gtC&J5?Lfc?g7& 
* 2 0 *CK:-CiSi#T#J 3 0 xmtW L . 

*CtCT 3 B$f«?:iW|,c £ tC J: 0 S^feO^ltJSS 

[ o i o 8 ] immm 1 ] ai&tt&s. sew-* «tv« 

^{E&WTSEKSlUiftfcBMt^ £ > tM7'/jb 40 

: TKS-251, f 4 t> (#0 U. ftWm : 
hJUi>£-fyyn^'y-;u©il^*fl|. t i 0 2 mm. 
2 0 m&%. ^aafta^fi 6 n m ( * £ a yffl) ) 4 0 
gtel, l. 3. 3 -7-|-7^?-;u^->d+-!7-> (jStPa 
-•S: LS-7040. (t^b^IIH (») 8b* 4 

o'c«c-c^5^wri?sftno. $ etc 4 o -cr-4 siftim 
w S c t tc J: 0 . UfcsU c 5*{ftf±© ft SifttBS 
fbT-^o^i/fcVvOu ( i ) c©B#. i , i . 

3. 3 --r h-7^^;u^'>p^-y >©SfL.«:#t^JiS;L/ 

tcAi&ti zm.lt 2 3 'CtCfel>T 2 5 7 0ml 50 
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f#6n/c^tt^b^^>^;U7yy/;u ( 1 > £K 

C 5. T i - O H»©M2 (3630~3640c 

[0109] Sfc. 01, HI 2 fC-en^-tl^tt^ilHU© 
!Sfb?-*>^Jl/7t/Vv r ;l/ (jBfcft* : TKS-2 5 1. f 
A A («0 H) Ko t £14IWt?-*>*.>u*7VvOi, (i) 

abvvf U PA - 9230) ^fflotSJSL&fe 

MLhttfc&&mt**'>*)\'iisv>\> (i) 

©tiffiJMlJtt*— *Mft (»WI4-?«»2 2 nm) 

&f& (&¥-im*miZ l 2 nm) ©s&S#fiJ#5S:£tc?g 

[0110] [mm 2 ] Siftftips. fil£fHB«fco t « 
^S*W-r-5JSlc.SK:i.»n/c^b^*>at-;u*VV r ;u 
(iSa D D« : TKS-251, (») H. ^ft»« : 

hJUx>t ^ V7'n7<y-;P©il^?gJi s T i O z igg 

2 0 HS%. ¥*3*6ft^g6 n m <* * a yffl) ) 4 0 
giCDMS-H0 3 (H^fisd<';^^^Jb->D + -v->© 
Sd d d«> Si-Hi$13. 35mmol/g, it? 
±S)^S 6 0 0. f-;V <*)«!. ) 8 g £ 4 0 'CtCT 
W5»*>WraS*Pl/. 8B#IH«fl!«:tt 

^;l/7^V ^/JU (2) £i#/c„ CCDBf, DMS-H03© 
SJStCff l»*fiROA:*3R^a«2 3 'CCCte^T 5 0 0 

•yjU (2) ^KBrgifc^-f^i-'l/ I R*^* h 
;U*«jeLteiC5. T i -OH»©®iR (3 6 3 0~ 

3 6 4 0 cm" 1 ) (om&ifinmstitc. 

[oiii] itc. &hinlc%L\$.mt3-*>*>\st>;-J 
(2) ©ttg^Mlitt*— »«k (iSt^^i&^-Sli 1 8 n 
m) -c*0. $6«c^ttMaBu©^b5 : -^>^-;u*Vv r 
jKDJ£-#fft (StfWiU 1 2 nm) ©teS^flj*! 

[0112] imm 3 ] s^ins, issftfccfco'w 

(^d°d« : TKS-251, T 4*) (M) S<. »tSJfiS : 
h;L-x> < b V7*P7>V-;K0«g^i«, TiO z ?SK 
2 0»1%. JFflsrtSS^a 6 n m (^^o^'ffi) ) 4 0 
g*C#*«3T»/cSlS14»«:*-r-5S i -HS^Wfb 
^*$ty^®20 g*4 0X«crtt5»*»ttr«9B 
L , 3 6 tc 4 0 *CT 1 2 ^roTOJt^tW -S C £ tc «fc *) , 

(3) £f#/c„ COD$, JSJJ:.tC#t,^fiKLfc7K^*'xffl 
(S2 3'CtCfcC^r 19 2 0m) T$>~>tc. 

[0 113] lE/c. t#6^/c^tiBS[b5--f i^-JUtfyy 
;U (3) ?:KB r+g±tC3--f ■< >^'U 1 R^^i* h )\> 
*il!'JSLxfc<tC5. T i -OHffiCDiJS© (3 6 3 0-3 
6 4 0 cm- 1 ) <Dffl&«SHm3 ttfc. 2 6tc. 1780 
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cm-'Ml 8 6 1 cm- , a8KBB&*«J*tc«fc4©iRai 

Jl/(3) ©tta^«*-»» (BWUSrtfr*att2 7 n 
m) r*«5. ^ ^>«C^t4^iISt)©^b5 1 $>^JU*V</ 
iWDJH— (SBPPi&ti^&tt 1 2 n m) ©ttS^fij** 

CO 1 1 4] tHJS^J4] 3%^iPS. fiflCtt*J:O t « 

tmmzmt zsj&sic^titcmt?- * > t f a voi, 

TKS- 2 0.3, ?-<f*<tt) H. T 
i O , jgg 2 2 ®S%, ¥«9I£J1?S 6nra(*Wi^ 10 
fit) ) 10. 9 s«c*2 9. 1 arfcSJSflDLfcl*. 
4r»/dK*ttS*WT*S i - H*£Wfb£***tt 
»«3 g*4 0*CtCTift5»*»W-C8S/)DL. 3 6 £40 
•C-C 1 2 ttMRttfetftl? * C £ K «fc K) . #f?fc#*tt© 
fi»*K14Mfb*-*>fc FO'/A (4) *f#fc. 
B#, JRj&tC^t>^fiRl/yt7k*^«»2 3*C(C*Jl>T2 

5 2ml r * -a fc„ 

[0 1 1 5] Sfc. ii^n^ttffiit^f^t KavOU 
(4 ) 5:KB rS±K:3-f^ I RX^i? F->b£ 

*J3eOfciC5. T i -OHSCDKHX (3 6 3 0-3 6 20 
4 0cm- 1 ) ©r8ffc*s««'J Snfc. * A: . ff 6 fc^tt 
mtmis*. FD^I/ (4) ©tftS#*&tt*— (» 
19nm)T*9. 3 8 CC^ttMSH?©© 
•fb?-^>^^*vv;u©^-^ti: (ft^ta^B 1 2 
nm) (Dft&ftlii&TG&cm&LrWc. 

coi 16] ciwjs] attftsps. asft*j«tu f a 

(iSflS :TKS-251, f^*7 (**) ». #tH« : 

20Sf%, f%WI6nm (*fa^ffi) ) 4 0 30 
etc#^#J5Tf#/c5M£if.®a£W-f £S i -HStW 
<b-£!}&£^tf?iti£ 1 6s?:40 "Ctcr^5 ftfrWCmm 
U Se>tC4 0*C-Cl 2l^|ffl«»S:ttWiCitC«t*). 

(5) *f#fc. C©B$. JS(6tcm»^fiSL//c*3R^«: 
IJ2 3'CCC*Jl->r 1 0 4 0ml V$>^>tc. 

C01 17] }#6tlfc^ttHtff 
JU (5) £KB rlgjitcri—f-f I RX^? h JU 

£$'JSLrc£C3, T i -OH»CDKiR (3 6 3 0-3 

6 4 0 cm- 1 ) ©ffifcjMHSJSftfc. *fc. Wbtifc^. 40 

m&<tm>***fsV)i (5) fl!>eis»?5B*-»ii: 

( BflUJjfr^&W: 27nm)T*9. 3 6 tcgtt&ffljjir 
1 2 nm) ©*a&#th#3S:£&C?83fcUrt,>/e. 

coi is] [n*fec?iJ6] isfcftinig. jasiitei^JK 

tFD V;U (JSSg : N T B - 2 0 0 . BSttimi (**) 
IK. T i O 2 ?«JK 2 . 5Stffi%. ¥KjMS+S 1 0 n m 

(#£p^ee$)cffi) ) 9 6gjc. ##c?i|4 -cwdfMtt 

38 & WT 5S i -H gfs*{ b*tt«:£ tslUB 3 e 4 4 0 50 
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•CtCTfSj5#*>WT8yiDU 3 €>tC4 O'CC 1 2 B#p B T« 

gM©^t4©Cb^^> t KavOU (6) £f#/c. C© 
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